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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
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Status 

1 )^ Responsive to communication(s) filed on 19 December 2005 . 
2a)^ This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) K Claim(s) 1,10-13,15,16,30 and 32 is/are pending in the application. 
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5) n Claim(s) is/are allowed. 

6) KI Claim(s) 1,10-13,15,16,30 and 32 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing{s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction Is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Response to Amendment 

1. The Petition filed on December 19, 2005 has been granted per the decision mailed on 
February 16, 2006. Accordingly, the response filed on December 19, 2005 has made of record 
and entered. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC §103 

3. Claims 1, 13, 15, 16, 30 and 32 rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Fujii et al 5,868,948, the Applicants Admitted Prior Art, referred to 
hereinafter as the AAPA, and EerNisse et al 5,022,130. 

Regarding Claim(s) 1 and 13, Fujii discloses a method of producing a piezoelectric 
device comprising: depositing a first metal fihn 102 by sputtering directly on a substrate 101 
(see Fig. 2); patterning the first metal fihn by achieving a certain thickness (see col. 4, lines 24- 
33); depositing a piezoelectric material on the first metal film to form a single continuous 
piezoelectric layer 103; depositing a second metal fihn 104 by sputtering on the single 
piezoelectric layer; patterning the second metal film to achieve a degree of thickness; and 
removing some of the piezoelectric material firom the single piezoelectric layer not involved in 
signal transmission by a selective etching process after patterning of the second metal (see col. 4, 
lines 58-61). 
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It is noted that the piezoelectric material that is removed is considered to be "not involved 
in signal transmission" because the removed material is not part of the finished product or is not 
part of the operation of the device. Furthermore, the remaining piezoelectric material on the 
substrate is read as the "un-etched regions" and this remaining piezoelectric material is 
inherently limited in lateral propagation losses or lateral modes as compared to operation of the 
device if some of the piezoelectric material had not been removed. 

Regarding Claim(s) 15, Fujii shows an example where some of the material of the 
substrate surface 1205 is removed by selective etching (see Fig. 12). 

Regarding Claim(s) 16, Fujii shows at the bottom of Figure 2 that a "void" is formed on 
either side of the remaining piezoelectric material 103 and that this void is inherently back filled 
with a different material of at least air. 

Regarding Claim(s) 30 and 32, the piezoelectric material of Fujii is not considered to be 
pattemed until some of the piezoelectric material is removed. 

Fujii does not mention that the device being manufactured is an "acoustic resonator 
device". 

The AAPA (in Fig. 1) shows a similar structure of a single continuous piezoelectric layer 
between first and second metal films on a substrate and that this structure is utilized in a 
piezoelectric device of an acoustic resonator. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to have modified the method of Fujii by producing 
an acoustic resonator device, as taught by the AAPA, since each produce art recognized 
equivalent structures of a piezoelectric layer between first and second metal fihns on a substrate. 
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If applicant(s) do not believe that removal of some of the piezoelectric material of Fujii 
inherently limits lateral propagation losses or lateral modes in the un-etched regions of the 
device, then EerNisse shows that removal of some of the piezoelectric material in a device limits 
and specifically controls propagation losses or lateral modes in the remaining or im-etched 
piezoelectric material by achieving a certain degree of vibration, i.e. propagation losses, to obtain 
a resonant fi-equency of the device (see col 7, lines 20-53). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have modified the method of Fujii by limiting propagation losses and lateral modes 
in the un-etched regions of the device, as taught by EerNisse, to positively achieve a desired 
resonant fi-equency. 

4. Claims 10 through 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
prior art above, as applied to claim 1 above, and further in view of Zdeblick et al 5,129,132. 

Fujii, as modified by the AAPA and EerNisse, discloses the claimed manufacturing 
method as previously discussed. The modified Fujii method does not teach the material of ZnO 
for the piezoelectric material (as required by Claim 10), lithographic patterning (as required by 
Claim 1 1), and that the substrate is formed fi-om silicon. 

Zdeblick shows a manufacturing process that includes a similar structure of having a 
piezoelectric layer between first and second metal films where the metal fihns are pattemed 
specifically by lithographic patterning (see col. 8, lines 18-21), that the piezoelectric material can 
be formed of ZnO (see col. 7, lines 28-30), and that the substrate can be made of silicon (see col. 
6, lines 62-64). The benefits of the above manufacturing process allow control of the vibration, 
i.e. lateral propagation and lateral modes, of the device (see col. 3, lines 49-53). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
w^as made to have modified the method of Fujii by utilizing the materials and manufacturing 
process of Zdeblick, to positively control the lateral propagation and modes of the device. 

Response to Arguments 
5. The applicant(s) arguments filed on December 19, 2005 have been fiilly considered, but 
have not been deemed to be found as persuasive. 

In regards to the merits of Fujii et al, the applicant(s) argue that Fujii does not teach any 
piezoelectric material. The applicant(s) beheve that the dielectric material of layer 103 in Fujii is 
not piezoelectric. 

The examiner most respectfiilly disagrees. The dielectric material (e.g. 103) of Fujii is a 
known piezoelectric material that is inherently piezoelectric. There are at least three factors as to 
why this dielectric material (e.g. 103) of Fujii et al is piezoelectric and the examiner cites the 
following extrinsic evidence to support the examiner's position of inherency. 

1) Fujii et al clearly suggests that the dielectric material 103 is utilized as 
pyroelectric material, or alternatively as a piezoelectric material, within pyroelectric devices or 
piezoelectric devices, respectively (col. 1, lines 6-10 and lines 55-60). 

2) The composition of layer 103 (e.g. Pbo.gLao.iTio.QTsOs) is a ferroelectric material 
(col. 1, lines 21-23 of Fujii) that includes solutions of lead titanate, or more specifically, a 
ferroelectric ceramic material that exhibits piezoelectric properties. The examiner cites 
Tsunooka et al (U. S. Patent 4,675,123) to show that ferroelectric ceramic materials made up of 
lead titanate directly exhibit piezoelectric properties (col. 5, lines 28-42 and col. 6, lines 28-35) 
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and that a composition that contains a higher amount of ferroelectric ceramic material, e.g. lead 
titanate, will exhibit higher amounts of piezoelectric properties. 

3) To understand what constitutes whether a material is piezoelectric or not is 
defined by the USPTO Manual of Classification^ Class 252, Subclass 62.9 recites the following 
definition. 

PIEZOELECTRIC: 

This subclass is indented under the class definition. Compositions specialized and 
designed for use as piezoelectric materials and processes of making said compositions. 

(1) Note. A piezoelectric material, for the purpose of this definition, is defined as a 
material which exhibits an electrostatic polarization when subjected to mechanical stress or 
which exhibits a mechanical stress, tending to produce a deflection when subjected to electric 
stress. 

(2) Note. Compositions, per se, are classified in this subclass when, by either disclosure 
or claim, the composition is piezoelectric, (emphasis added) 

During operation, the ferroelectric ceramic material (e.g. 103) of Fujii will be subjected 
to electrostatic polarization by virtue of the voltage and current placed on the ferroelectric 
ceramic material through electrodes (e.g. 102, 104). Moreover, any of the dielectric devices (e.g. 
volatile memory tips, microsensors, actuators, etc.) of Fujii are each devices that when subjected 
to mechanical stress, exhibit a mechanical stress tending to produce deflections during operation, 
or when the current and voltage is applied. 

Additionally, Tusnooka explicitly states that the very composition (e.g. lead titanate) that 
Fujii utilizes as layer 103 meets the above definition because the patent of Tusnooka was 
originally classified in Class 252, Subclass 62.9. Tusnooka is just one example that the 
composition of layer 103 of Fujii et al is piezoelectric. There are many other patents that cite 
lead titanate (e.g. Pbo.gLao.iTio.gvsOa) as a piezoelectric material. 
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So at least for the three factors as noted above, Pbo.9Lao.iTio.97503 is piezoelectric, and 
thus, Fujii meets the limitations of the claims of a "piezoelectric material". 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). The features of an acoustic 
resonator were relied upon in the AAPA. However with respect to EerNisse, the examiner's 
position is that the quartz crystal resonator of Eemisse is an acoustic resonator, because it 
exhibits the very same acoustic, or piezoelectric, properties of the AAPA and Fujii et al. Also, 
the features of depositing and removing the piezoelectric material was relied upon in Fujii with 
EerNisse mainly cited to show the resultant properties of what occurs when piezoelectric 
material is removed, i.e. the propagation of energy in lateral modes. 

Accordingly, the examiner maintains that the combination of references is proper for all 
of the reasons set forth above. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). . 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 



* See Website: http://www.uspto.gov/web/patents/classification/ 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to A. Dexter Tugbang whose telephone number is 571-272-4570. 
The examiner can normally be reached on Monday - Friday 7:30 am - 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Vo can be reached on 571-272-4690. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




A. Dexter Tugbang 
Primary Examiner 
Art Unit 3729 
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